Noise annoyance and related adverse responses during exposures to low frequency noise are effected by a number of separate and interacting parameters. For descriptions of correlations between low frequency noise exposures, annoyance and related adverse effects, deeper knowledge about the interacting factors is needed. Noise control and measures against low frequency noise problems, can not be based only on dBA evaluations or other sound level alternatives. For adequate evaluations and measures, deeper knowledge about other interacting factors, e.g. tones, frequency character, band width, exposure time, fluctuations, perception, masking and type of work are needed.
TONES
In field studies (Landstrom et al. 1995a ) it has been shown that people exposed to high frequency noise with tonal components are more annoyed than those being exposed at the same level but without tonal components. Rated annoyance is further increased when the noise contains several tones. Corresponding tonal effects however has not been found to appear in the low frequency range. In a number of laboratory studies (eg. Landstrom et al. 1994) , it has been found that lower tone frequencies are less annoying than higher. Together this indicates that there is a risk for overestimations of the annoying effect of low frequency tones when using the A-weighting procedure.
FREQUENCY CHARACTER
According to results from laboratory studies on ventilation noise, a noise with a gradually falling frequencyflevel spectral character will be considered as more annoying than a ventilation noise with a band of raised levels and in particular a tone component (Holmberg et al. 1993) . The frequency character thus has to be considerd when evaluating the annoyance responses due to low frequency noise. A main conclusion from these studies is that reactions due to low frequency noise can vary strongly even if the dBA level is kept constant but the the frequency character varies.
BAND~TH
In the laboratory studies mentioned above (Holmberg et al. 1993) , test subjects in a simulated office were exposed to a low frequency ventilation noise of varying level and frequency characteristics. The results showed that the highest acceptable level was higher for the ventilation noise with an added tone, than for the other types of noises without tonal components. The results from the studies apparently imply that narrow bands in the low frequency range are less annoying than low frequency noise dominated by broader bands. Again, this imply that dBA is an unsufficent assessment method when evaluating low frequency noise annoyance.
EWOSURE LEWL
According to a number of field studies, the correlation between annoyance ratings and dBA, dBB, dBC, dBD and dBlin were very weak . The results from studies amied to analyse the adverse effects of low frequency noise during different types of performances, clearly also show that an increase in annoyance and effort will occur during difficult tasks (Landstrom et al. 1993 b) . This support that additional reductions of the low freuency noise level is necessary in environments designed for intellectual work. Tests also show that a lowered sound pressure level can be an effective measure, provided that it is directed towards the most critical frequency area. Changes of the frequency composition of the noise sometimes can be just as successful as that of lowering the dBA level.
E~OSURE TIME From field as well as laboratory studies of annoyance due to low frequency noise from ventilations systems (Landstrom et. al 1993a) , it was concluded that the longer the period of exposure, the higher the level of rated annoyance. The results from the field studies show that except for the low frequency noise environments, annoyance was rated higher at the beginning of the working day compared to the end. No decrease in annoyance however seem to take place in low frequency noise environments (Landstrom et al. 1997) . The lack of change in annoyance in the low frequency noise environments are thought to be explained by a lack of habituation to the noise in in such environments.
FLUCTUATIONS
Theories have been proposed that the increased risk for low frequency noise annoyance should be related to level fluctuations below and above the hearings perception curve (Landstrbm et al. 1995b) . The hypotheses has been tested in laboratory studies where subjects were exposed to simulated ventilation noises of varying character. As expected the sounds with the largest fluctuations were rated as most annoying. Sounds that fluctuated above and below the threshold for hearing tended to be less annoying than those that always lay above the threshold. Annoyance was strengthened as the modulation frequency was raised up to a critical frequency of about 2 Hz, above which the annoyance response was reduced.
PERCEPTION
A central question when discussing the adverse effects of low frequency noise is whether and how the noise is perceived. According to a number of investigations on infrasound, exposure levels below the levels of hearing perception will not result in any adverse effects (Landstrom 1994) . So far no convincing results have been presented, according to which sound frequencies that cannot be heard should influence the subjective responses to the noise. Therefore it is important to relate the frequency spectrum of the noise to the hearing threshold curve in the evaluation.
MAS~NG
The results of studies carried out (Landstrom et al. 199 la) supports the idea that a pink noise, masking the perception of low frequency noise, will increase both the performance and the wakefulness. At the same time however there will an increase in annoyance. The additional effect upon annoyance when added a broad band pink noise to a low frequency tone, is in agreement with the previously mentioned results from the tonal exposures.
RAT~GS
Different assessment methods; low frequency noise ratings (LFNR), frequency weighings A -D, the difference dBC -dBA methods and Zwicker loudness, have been evaluated regarding their relation to rated annoyance . According to the results, the correlations between annoyance and weighted values, linear values, sone values and the dBC -dBA difference are poor, None of the methods seemed to fit better than the others for assessment of low frequency noise annoyance.
